Genetic evidence for a role of Saccharomyces cerevisiae Mph1 in recombinational DNA repair under replicative stress.
In yeast as in human, DNA helicases play critical roles in assisting replication fork progression. The Saccharomyces cerevisiae MPH1 gene, homologue of human FANCM, has been involved in homologous recombination and DNA repair. We describe a synthetic growth defect of an mph1 deletion if combined with an srs2 deletion that can result-depending on the genetic background-in synthetic lethality. The lethality is suppressed by mutations in homologous recombination (rad51, rad52, rad55, rad57) and in the DNA damage checkpoint (rad9, rad24, rad17). Importantly, rad54 and mph1, epistatic for damage sensitivity, are subadditive for spontaneous mutator phenotype. Therefore, Mph1 could be placed at the Rad51-mediated strand invasion process, with a function distinct from Rad54. Moreover, siz1 mutation is viable with mph1 and additive for DNA damage sensitivity. mph1 srs2 double mutants, isolated in a background where they are viable, are synergistically sensitive to DNA damage. Moderate overexpression of SGS1 partially suppresses this sensitivity. Finally, we observe an epistatic relationship in terms of sensitivity to camptothecin of mms4 or mus81 to mph1. Overall, our results support a role of Mph1 in assisting replication progression. We propose two models for the resumption of DNA synthesis under replicative stress where Mph1 is placed at the sister chromatid interaction step.